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(57)Abstract 

PURPOSE: To obtain SiC whisker-contg. AI203-based ceramics having sufficiently high denseness as well as 
sufficiently high strength and toughness even in the case of large-sized ceramics of a complex shape. 
CONSTITUTION: A mixture contg. 5-30wL% SiC whiskers, 3-30wt% one or more kinds of oxides of Mg, Si, Ca, Ti, 
Zr, Cr, Ni, Y and rare earth elements as a sintering aid and AI203 powder as a base material or further contg. 0.5- 
40wt.% one or more kinds of compds. each consisting of one or more kinds of groups IVa, Va and Via transition 
elements of the Periodic Table and one or more among C, N and B is press-compacted and subjected to 
pressureless sintering at 1,500-1,900° C in an atmosphere of inert gas contg. nitrogen. 
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(54) [f£9!tf>£&] 7J^t«t7Sy^^atffOM*S 



(57) [B»] 

SiC 5 -30wt%^WT£<!:&(;:, 

^^a^l(h LTMg, Si, Ca, Ti. Zr, Cr, Hi, Y, *± 

g|IVa , Va, VIa&<£l&7Cf£<Z) 1SJ^±£C, N, B 

(7) 1 aa±fc*» e-fc 1 a^±^o.5~40wt% 

^ft^g^^^, JDJBE&»Lfc». g^£^WT£* 
^ft^XSB^4 l fC^l>Tl500-l 900 , C7?SEii^1-^ 




(%) srsftit 



( 2 

I 

[»#9U] SiC tf< 5 -30wl%£*r-f<5<!:# 

i^^l?l^J<h LTMg, Si, Ca, Ti, Zr, Cr, Ni, YS 
tf#±gt7Cf?t©&{t$<£ 1 SW±£ 3 ~30wt%^WU 
flOfiK**«^0.2tlXK±-C*« AI,0,gSIS£#<fc 0 

[M**2] SiC O^XtlZ 5-'30wt*<&WU tcH 
Jf8!^©IVa . Va, Via KcDS^tcS O 1 1K± <h C . 
N, B©l«tt±fc*Sfc*fc#«01«*fctt2«Bl 
±* 0.5-40wt%^WT5£#lC> «»»ffl<tUTMg, 10 
Si, Ca, Ti, Zr. Cr, Ni, Yft #±«7C*©Bfl:»<0 
l«K±*3-30tt*4*l,, J.r>SEfctt + **«»© 
«****#0.2fl%a±-e*« AI.O,S*ttttJ:Dtt* 
C££#ifc£:T5 Al,0,*-fe^5 y 

[«*a3i «re Ai.o,sMit#«E>«?L*«fixuT 

lXte2§2«£> Al,0,«-fe75 y*X. 
[■#£4] SiC X*Sr 5 -30¥tX«WT<&t* 
m&%}MtLTU, Si, Ca, Ti, Zr, Cr, Ni, Y, 
tf±a7C*®Bfc4t^ia«±ft3^30wlX**U S 
UthX AI,0,*-fe7 5yirXlK»»5|c*dSrsJB^ 20 

[B*3S5] SiC 5 -30ftX<&*U tcH 

iiffi^^IVa . Va, Via m<D : &&7tm<D 1 fc C , 

N, B011H±t*5ft*ft&»01«fctt2ifl 
±* 0.5-40itX**"j-*i:#fc, tttttttt&LTIIg. 
Si, Ca, Ti, Zr, Cr, Ni, YRtf ^±^7Clft©®{fc«IC> 
lB*fc«2««±*3--30?tX«WU S«tlT A 
I,0,lt75 y*XBff8*t**r*BfrfttlDE* 30 

l 500- 1 900rT#JE&^1-*£<h£#®£-f3 Al,0,£ 

■J-*B*JH4"xtt5E«<B AWO,*-fe55y*X0HiS 

[«f#JR7] mf!B&*S®j3iJch bT MgO£0.2 -IOwIX 

, ZrO,£0.2 -JOwlS fi.t>Y,0, ftl.O ~20w{* 40 

51, 2Xtt3E«© AI,0,S«fe75 y^X. 

[«*«8] ME Al,0, SttMflcCD Al : 0,fi[g7&t5tf 
b £tTT?*S«3RJS 1 . 2, 3Xte7fB*&(0 Al,0,«-fe: 

[«f*J19] M f 2 S i C X^75«¥%7X^^ hit : 
3K±, fig : 0.4-1.5 mdj 2, 
3, 7Xtt8E*«> AI,0,*-fe73y*X. 

[|»*Jiio] messc <D¥«37x^hit 

t AI,0,*tt** + SWat©«^400 ^T-e*5»* 50 
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ai, 2, 3, 7, 8Xtt9E«© Al,0,«-t55 

,[ll*ai 1] MEB£#*»*fc*<0S£*#-^ 
5;HC «k OfrU, *©(R©a^fiFPp1* 2 -200 B*SU fl. 
r> t £2 c -20©a**fcT»IBK:T*||*JJI4, 5X 
tt6E«© % AI,0,«-fc75y^XO«**ft. fiL ± 

t £2c-20fc*3HTc ttfi£#*©SiC 
«TB(ftS) , tteg£l$F B l (h)£^Tfc©T&5. 
[8S#3il 2] ttE£Stt£ft*fcft0>S&«B£ft 

I«ai 3] mBfi£{*®ft»0B®&ftjEft£3. 
0ton/cn ! a±£:1- £lf#Jl4> 5. 6, I lXttl 2E«© 

Ai,o.«-fe?sy*xo«a*tt. 
[*gip§<&pifflfcK9i] 

COOOl] 
[ 0 0 0 2 ] 

[^*<D&ffi] AI,0,»-fc53y*Xtt, S^g^l" 

[ 0 0 0 3 ] CO AI,0,It7Sy^XOaa'l8ttO 
Sc»»ttjW*l*S*U *<D||JIL *S#fFSf!4543345 * 
&«fcE«©*0<, SiC ^7-rx# tllot«»ifi#Rli 

U CKDSiC Z*£SjjnLfc Al, 0. 5 3 v * * 
(fill*. SiC Al,0,ji-t^5y«rxt^ 
^ ) hyi/XfCtOBaStlTftO, CC0^i§^ 

[ 0 0 0 4 ] coRiBjftSJBftTafca&fcfcE 

*«tt©affl2»«lt*6*lT^*. «Atf, Terry N Tige 
rs6H, J . Adj. Cer am. Soc 73[5] (1990) 1440- 1 442 (CfBIS 
(D$P<, SiC 0 4 7sfi<D7 h ttRtX^^aSPJ (7)S 

«r3tA, *E«8t5:i$B*T^S. X, Young-Wo 
ok Kimbtt, J.Xal.Sci 2 6 ( 1 99 1 ) 1 3 1 6- 1 320 (Cs£^cO$D 

1»«¥4-l 24058^4i«K:E«©«l< • Al. 0 
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Si, Ca, Ti, Zr, Cr. Ni, Y & tf#±^7C3fl £ 

ymv^m&nmm.* tcs^x i soo~ i9oo«CT-fT t>nr 
us. 

[ 0 0 0 5] 

X£»i61-S«&. SiC tf***#*«*H*T*fc 

[0 0 0 6] fit, CCDfcf^t LT, SiC V-tZttf 

SiC a^X^O^jtoM^^^^-fr^O, J . Am. Ceram. Soc 
73 [5] (1990) 1440-1442 £iEK<D*0 < SiC ^-fX#<£7 

[0 0 0 7 ] ^^^^^4543345 #4i*fcE*<D# 

[0008] *%^«K7)^a^if izmsLTKisnrz 

frcbO&S AI,0,Xt75y*7S»ftl/, X, 

■fc7$-^X*81H»5 Al,0,*-fe75 y 
[ 0 0 0 9 ] 

iBB&**T*fc»©*»] ±B©iw*i*T*fc 

fcfc. AM.Sir^S y*?7slL& Al,0,£ 40 

BP*i, 1 KEKfl) Al,0,»-fe75 yjrXtt, SiC 

^X*£5-30wt%^#-r3£&K, ttttSlSHtLT 
Mg, Si. Ca, Ti, Zi\ Cr, Ni, Y Rtf *±S7C*©BSfc 
fe<7> 1 BBU:£ 3 ~30wt%^WL> I^gi§S1^0. 

zwtiKJiTfcsAisOjattisflEj; oa* c t*f»«t-r 

5 AI,p,aH-fe y £XT$>3„ 
[0 0 10] »#E2fcB«<B A Mi Sis 7 5 y 2* 
tt, SiC X7J£ 5-30wl%^^L, 5c » J8 MB » 0 I V 
a . Va, Via M<D B&tc* <» 1 S£i± t C , N, B01' 50 
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a6l±t*^^5ft^ft0 1iH±^ 0. 5~ 40wt % ^ W 
TZtPklZ. m&fymt LTMg, Si, Ca, Ti, Zr, Cr, 
Ni, Yft0r*±ft%*0>Bfttt®lfl£&tt2flgl±e 

i6«0- 2wtXfitJh7f** AI,0,ifttt#J:Oft:5CtS:»a 
ttS AI, 0, S-fe ^ = y 

[0 0 11] »#«3£E«<0 AMi*-fe5 5 
14, -WE AMiSttBtt0»?L*a<l %«TT&SIIt* 
Jp|lXtt2EfcO Al,0.»-b73 y ^T*5. 

[0012] f>£«4 KEKtf) Al,0 a *-fe7 5 yZTsth 
Sii^Stt, SiC ***#*5-30itX*W-r*£# 
fc, &*SS&&l<hLTMg, Si, Ca, Ti, Zr, Cr, Ni, Y. 
»±«7G*©B<fc4fc© 1 B*fctt2BK±£ 3 ~30HX 
ML.itttlT AMi*-fc55 

*H« f ffc:*^ , ri 500'-i 900t:-r*E«ilST* c 

AM.** 7 3 y n^IJSt^. 
[0 0 13] M*a5£e«<DSa*tttt. SiC 
# £ 5 -30?tX**U TC^Jlffi^OIVa % Va. Via & 
Ol^%i(^llR±i:C, N, BOllHli^e^: 
5ft&*01i*fcU2iH±* 0.5-40vt%<&*T£ 
fc*K, *tt»»J£LTIIg,Si. Ca, Ti, Zr, Cr, Ni, 

Y&tf%±m7tmomtm<D n*fctt2ia±*3- 
***#r*B^ft*inE*»i/fca. b****t* 

^F^1t7JX#S^4'(c:^^T1500-1 900 , CT^JE^^'r 

[0014] If #E 6 »cE«©Bit*fttt* ftE3?E& 
X»B«+fc*^T120D-1 700T:TlllklB«*ff^U^ 

hip tv>3) LTmm&%nm& 1 %^Ttc-r 

S»*a4Xtt5BtO Al,0,*-fe7 5 yjr^©«a* 

[0 0 15] S*ffl7tCE«0 AI,0,a-fe5 5y^X 
tt, 8ttRft»ttaB£l,T Mg0£0.2 -lOvt* % ZrO,£0. 

2 -20*ts B.^y,o,si.o -20wtx 4it5i«i::n 

6©ft«-*#«*«I0f!l aT-C»*»*«l. 2Xtt3 
E«© Al,0,*ii75 y B*XR8£E«<& 
AliO,It7Sy*7li. S9E AMi AM, 
ttff«t5/ti BlTT*ftB*5Il, 2. 3Xtt7E«© 

«-fc7$y*Xtt, HSESiC •)<7**¥S77^^h 
It : 3R±. : 0.4 -1.5 u a T*S«3R« 1 . 
2, 3, 7 X»8E«© Al s 0,*-fe75 
»*J1IO(CIB®CO Al s 0.«-b-75 y jrXtt. mjf2S iC O 
-f 7^C0¥^TX^^7 hlkt AhOiStta^^^Wai: 
©«*«400 J^TTr^^it*^ 1 , 2, 3, 7, 8XH9 
mm<D Ali0i*-fc75y*XT*S, 
[0 0 16] H«q(ll(cE«ta)HjB«tt«. miaS^^^ 



5 

(h) ] safc-rismeT*Bi#E4 . 5Xte6ee@cD a 

^^U-SjKftfCcfcOff 9 8*S4, 5, 6 3t(lll£| 
O Al,0,*-b75y ^^©«ifi*ft-C**. lS#3tl3K 
e«©«ifi#tttt. iulE^£ft<2f£^0&c2/£^E;>j£ 10 
3.0lon/cn'K±<»:T£If#JS4 . 5, 6, \\X\tltKtt 

[0 0 17] 

**BB*1-'<<SF5C&tT^fct«f, SiC V<7s*. ft 
ft«ffi*tt-T*R:IRb, *ISttJHfcl,Tllg. Si. Ca, T 

i. zr, cr, Ni, y. %>±m7tm<omtm<o 1 m£tc\t 

2ffiK± (KB, MgCBftttfft^S) SttffiUfc* 20 
CO 0 1 8] H«, SiC M«ttM&CX AliOi 

sic 9<z*ft0«itttjiift**r«tttt*^»6 

[0 0 19] SiC -?)\,7V h • y v> 

■ ia«ftftM*UTLTI/*3. lot, ^WMi* 
5 -30wt% <fr-5ifcS^*5. 

[0020] tttinaoBKttftEtttttttzdurita 

ft>^SttttUffl&LTMg®&fcft«tfffB?« 
fflSeLTTKttiifcD, SiC O-i X# fcOSLUKJ&fc 

fc<> L^t>sic xti tomtilkifi&\,\ttib* 

^M'>L, AI,0,**©«nfcf»tt**totlTL*5. 50 
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[oo2i] ^c, m&<Dm<D&m$%7F%&jj 

[ 0 0 2 2] CftlcJtU fi*£W*Stt;tfX»H»* 
6*i*fc^5»**«»snfc, fit, :(9)KS#lit 

*#*ct^T#J4<fto, lsoot^gHc&st&issj 
[0023] ::t, ^t^gtt^xgi^tit 

©flE*tt, «tS#»BE*»T*«Cd:^6. #E (IS 
E) tfeS. 

[0024] a±©»^.fca^#^rt$nfc. 

(§f#^4fE®<D Al,0i*-fe7 5 y^XflDRJfi* 
tt) T?tt. SiC £ 5 -30wt%^T3 <h#tC, 

fiSSSlSy <h (✓ TMg, Si, Ca, Ti, Zr, Cr, Ni, Y , #± 
«7C*©KflS«<0 1 »£fctt2fflfil±£ 3 -30wt%^# 
U SMtUt Al,0,£-fe7S y^XB8»*S**t 

a + ^i3^T 1 500- 1 900 < CT^iE^S-r'5<i:^(C LT£ 
0, lot, ttJt»ttatf*S!©t)©«)»iS^Plffia» 

fc*fc*»»*fc«»*<fcDfc*SiC Ah 

[ 0 0 2 5 ] X, *3S9jfc:flSS A I : Oi Sir 7$*;^ 
(W#JS1E«W AI,0,at-fe5S v^X) T?tt, SiC ^7 

-f x**5^30ftx**r-r*tttt, ansttatLTM 

g, Si, Ca, Ti, Zr, Cr, Ni. Y RZf%±M7tm<Dmit 
«Oia*fctt2aH±S:3-30flX^#L. JL^Ig^ 
**ft*«0. 2wlXK±-e*S Al.O^fittSftJ: 0^<fc5 
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7 

ft£SiC 0<7,tt^m AI,0i£-fe73 y^T*oT, 

■ Httfc*T*£«K:*#«*ftt>©-e* 

[ 0 0 2 6 ] , ±fBS£ft*lC7CiitJi#jg<aiVa , 

va, via mom&TtmtDim&ttc, n. b^is^ 

±t*6&*fc&ft© 1 a*fctt2«K±£ 0.5-40*1 

*-©A:&tt©-»w Ai,o,e*srtt 
io:sn, ftEtttsa©»*ii$£ttfl:&tt<!: ai,o,£ 
A!,0ittAttrt£ett#9l£U * 

(ItJfc^SIE®© A1,0, 35*7 3 y 0 
X©»«*ft. §S*3i2IS@tf> Al,0,»-t75y^ 
X) . :<Dtt, it^mo^^mt 0.5~40wt%£LT 

[0027] ft. &$£2Btt© Ai,o,s-fc^s 

fc*HT, «{t*^«*«*©ft**J|r«<!:«, ±Efc 20 

ft, ai,o, ctr . 
[ 0 0 2-8 ] AM, Sir 5 5 v (m# 

3fl&tf2f2«S<D Al.OiS-fe?.* y *X) tt, tus2tf)*D 

t^Ct^Sil^ (if#^3f2a© Al,0,S-fe7$ y 

£x) . tfu X?L¥# l %jgcofc©te l %J^T© ; bcD(c 

fP] (C ft ^ o 

[ 0 0 2 9 ] A^SSTL* l %\>XY<T> fc©tt % ME#E 

en khip-t* c tic £ o»« 

^^Tt, ttCftEttJ£ft©ttttft©a7L*tf5 
T©<!:^ cn^HIP -fSiliifcJ; DBXKftTL* 1 % 
£*TfcM#*. XStXttArtfXJ*!!**"? 40 

hip r^cfcot), a***^»tt*fx*Bft+THip-r 

5**1, SiESflE««©»§£|p!»©afcl;: J: 0 , 

X, HIP ©BOiSStt. I2001C*i9-ett»?LH* 
HOO'CjB-ett AI,0,<OS*fiK:J: 0 9 
ft • Btt#ftT"f*«iRiK:**c t^b, 1200 — 1 7 oonz: 
tTZZttfmZV^. lot, 8&E«ESi8ffeK:»S 

IC43^T 1 200 - 1 700'CTHIP ITig^tH^?: 1 X SI 
TfcT5Cl<htfS£LH (Br$3 6Effi© AhO,St7 50 
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5 y **©■»#£) . ISL ±iE^^^W^^tt^X^ 
K^E^te, 500 «E*i»Ttt«?L£ltfc5Sl/«<ft* 
ffiftlcft 0 . 2Q00«flE«Ttt*5 3 y * X * # g & 
gg£##©Ca*gfi(C*£C<>:;*>£, 500 -2000^E 

[ 0 0 3 0 ] *5SW£fcMT, Sg^Sj^J <h L TMg, Si, 
Ca, Ti, Zr, Cr, Ni, Y&tfS±Jg7Clft (OmtfyO) 1 § 
3 ^30ft*£#T*#, :£OtTfe Mg0£0.2 - 
1 0vlZ , Zr0,£0.2 -20wtX fl^TiOifel.O -20wt* $ 
ttSt^C, cn£©£ff"&#Sa*20wU ^TTftS 
SiC 0-f («Atfl5TtXH 

(!f#^7B®CD Al,0,lt7$y^7) . Ctl 
tt. gE^K^Ji LT±f2 MgO, ZrO, J.^Y,0, ft±E«-e 

nT«s^3fe»ic«»sn*fca&ir»5. ft, ±e§£ 

£««»»©«:*#»< fc9«ffT Al,0,.©t^**© 
S$^*^nTL$^OT' t ±E©*D*«fcbT(r>*. 
CCT> ±E MgO, Zr0,J.OY,0, OSst^^mt It 
14, ±E»**J:0*3eR:»*sfc»fc:. JEfciO~l5wi 

**a*bn. 

[0 0 3 1 ] MIC, *^^fc^^ AI,0,g-fe5£ y *X 
©affStfttttKRffT Ah0,**tt*©T MJ y *X 

AltOi KgtCD^Ttt 5 /in g©S^Cf0)g 

to^oft. Sot, *#3ttafcJ:*a*«T*«i** 

Tfc*r*c:t*ta*L^ (h*ii8e^cd Ai,o,ai-fe5 

All 0. S-fe^^ ynR8fi*i am ^ 

[ 0 0 3 2 ] SiC X*©»««co^Ttt¥^ 

7X^^ hit : 3«±, 11:0.4-1.5 Mm (cr*^: 
t (^*^9te®© Al,0,»-t55 y ^X) JCctO, A 
W0,*-fe7 5 y ^XO^ft&^^g^ct Ol^±Lt#5 C 
ttf£>frr>rc. ::t', SiC.»>-f Al s 0,SiT7^ 

^) *l, C©*5y^©a«ftBjt-r«B«**«»5. 

sic s*rxa©Bs#o.4 mo ^^Ttj: 
/h*<. «s*i**<ft*eif**<ftft7>t, i.s m 

jBTttSiC ^-f X*a#*«**©Sj«tfto. BttttA 

tt. «, -ffl©«Itt2SltX3*ftfpl± 

^(i^lCHSiC S-fX^WTX^Mt: 4£t±, H 
S:0.6 -l.o Mm (CtSuii^gS L^. 
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[ 0 0 3 3]'*»WC«*$iC 
<DW< 5 -30wl%£t*5&g#£Sfr\ 10wl%j@©li£ 

JSK:J:0*EE*tS«O«IS#H#*tl. *»tt^«TT 

T, ±El0wtxa©«^©*IStt«TftKjl:1 : aci:^ 
g£ft£. -edT, *0[*jyt#*€:«JtLfc<fc;:5, Si 
C S-rX;*7<D¥*37X^ hitt Al«0, 10 
a£0«£4OORTle-rs;i<t:fc:J:D. SiC 

«fcD, &igft£>®T£&< C £&<SiC ^^f7^J^f 

S : 10-30vt%tct?#, ^nicj: 9--ji(D®'i4&tf&g 
©rt±aWHn* <»#3BioE«a> Ai,o,«t7S«^ 

ft0ftT*»jhr«»*a«*a<fc*. ft, 

fc*JE«*S«0«?L»fc 5 XBTit«A*6tt±M 20 

300 HTtn^t^asb^. 
[0034] i&iEe>*n<sic tf'f *rt©¥57*t* h 

Jt : 3^±© AI,0,S-fe53 ***&B»r*fctt* d 

B£B#M t £2-200 PSHA^ t^2c -200a; 
[flic : S i C t :«n(h) ] 

T, fi^WIB t : 200 ftffijB£~9~& £SiC £<*#CD#r 
»KJ; 0¥^7X^^ hJt : 3*SS£fc*. SSBBt 30 
<2 c - 20tcT-5 <h . 7X^# Mfcfl***Ttf, 

b^f^ t : 2 t* «-ftBS##nsni 

<&0, SlUTtt Al,0,iHr7S y£rXHt«*tt**ttT 

PSWt": 4-100 WflttSCtJ^iSL^. 
[ 0 0 3 5 ] ffiEg£#£t»afc#©fi££fi5Sfi£Si 

*B , TH(E*t*;t?f ME*tticJ:OtTtotiT^fc 40 
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